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was** 

5o-*ffi-16(17)-»-20-l!s 3p - &m-5p-&m-16(l7)-M-20-m^ 3p, 12p - 
— I^a-5a-^ g -16 (1 7) -M-20-H , 3p, 12a - — «ar-5a-9^ -16(17) -*#-20- 
1^ 3p - !gg-5a-*gi-12, 20--S^ o 

16-*fi9t»l|0Z.Mi*l 3p - Sa£-5a-?tS-16(17)-»-20-BZ,»||^^ 

SfT^ 16-^fi?«SffZ>m«I 3p - ^*-5a-^^-16(17)-M-20-PZ, 
m^a9mi»^$|S^« Marker ^tft^H+^^HJ^^^^^ 
(Marker: / ito. fl&em Sbc. 1940, 62 3350; 1941, 63 774; 1947,69 

2167) c ^zmmmzM* , $nm, M*<mvu±)m*m&&jmi&xittjai 




a. Ac 2 0 b. Cr0 3 ,H0Ac c. KOAc 

J*P*l¥^m*SS^IWefea (Micovic I.V. Synthesis, 1990, 591), <H&|05fc 

m^tm^^m^mi^mmmm^o 1991 ^-^mjfjMm 



1 



WO 2005/007668 



PCT/CN2004/000636 



96116304.6; 4»ffl^!j, 00127974.2, ^ffl^jftl, Efif-^: 01113196. 9 ^) fit) 




mmw. mm s) - ^s-s-i^rtsssjibs^^w^-^ffi . 

fi^»P#2fc£l^l4&*p 4R CUSS) -¥*-8-jftF*gBg. in: 
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^Rm^yfm^Rmx^m-Rm^m ceej#£^: cn : 01113196.9) , gp 
mmtt&iteJbtt&ttm{mm&&mBM t ¥ , an Asm*, ±mm 

ikMftWt, ®.MWm&7u, W¥.7k, &mmikMftWtffyBfclk%i i:i.o- 

4.0 :0.001-1 :0— 1, #£#^ 1:1.5-2.5 :0.005-0.02 : 0. 0-80°C M 

n, s.m.mm 10 ^-24 /jx»t. &ms&m&&mmm&&&±. im.rn.mmm, 
o. 5-2 ^^mj^mstM^%±m is-mm-2Q-m±u&tt>M$i i6-*a* 

as. ipzicwm i6-*a^@M0^isj^o Tkmmit, m^mmnm.mn 4r 

CUSS) -¥*-8-/J5ftW. 

m&mfam&TL&ft: mm^jn, *mm&7t, mm^yt 



^ R m R' = H gg OH; C-5(6)SR C-9(ll) = C-C §fc C=C; C-25J?m C-255"; 
^C-5(6) = C-Cftf, C-5 = 5a-H J& 5p-H. 
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jS* R m r = H m OH; C-5(6)j£ C-9(ll) = C-C & C=C; C-25;?lK C-255; 
S C-5(6) = C-C H, C-5 = 5a-H 5p-H„ 

8m#J&&&: Z.&> ¥1> mm. T^> #<FBk PU3£-¥& 

Fmw&mm&ft: -mz>&, rm> mtw. -^m. 

MMitw, rn.rn.itm. mm®, mmw, mmm, wmm, 

ft4fc»»ftl#J&^7C^* 3p-^S-5p-^ fg -16 (1 7) -M-20-mm 4S-¥^-5-JER 

10 :£&#J&^#to££gtfDZ,RBF4', ffiBE*i64 , SJffi 1 '>H*. ;taA 3. 3 9£ 
j£ Na 2 W0 4 • 2H 2 0 (0. Olmmol), 5 S^^ftxK (30%H 2 0) , & 80°C 2 /> 

b*. ^*mz.ttftftttfflH«^4fe. $#M2e 50 ngftZM*, to ai«fti@ 

«E2<hBt, mm, jta*. i±«^6.3 3E3p^S-5p-^S-16(17)-*&-20-li. i& 
^84%. m.p. 186-8°C, M W^if (300MHz, CDC1 3 ) S: 6. 61 (dd, J=l. 3Hz, 1H, 16- 
H) , 3. 5 Cm, 1H, 3-H) , 2. 26 (s, 3H, CH 3 C0-, 21-H) , 0. 84 (s, 3H, 18-H) , 0. 88 (s, 3H, 19- 
H) ppm. Mm (m/z, %) : 316 00 , 301 (M*-CH 3 ) , 283 (M*-CH 3 - H 2 0) , 159, 145, 11 5, 105, 
91,43. MSmttJa&Xm 2.1 £ 4S-¥*-8- J «rtBB f 80%. [a] 20 D - 13° 
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(c 0.8, CHCI3) , (v) : 2950,1730,1340, 1210, 1190, 1040cm" 1 , W&M 

& M it (300MHz, CDCI3) 8 : 0. 96 (d, 3H, J=6. 6Hz) , 1. 88-2. 06 On, 2H) , 1. 43- 
1. 56(ra,lH), 3.83-3.90(m,lH),4.23- 4. 29(ra,lH) 0 ffi 

(m/z, %) :115 Qf+1) , 114 (M*) , 109, 56, 42 . 

mmm^-m^Tt^ 3p-^-5p-^^-i6(i7)-^-2o-iijFP 4s-^m-5~^ 

100 %^^%mm^zmmzMm^ ,^m.ts^B.m. 1 ^m, 
mm, ffin&n&T&7umm& 500 m^rm, m 23 m?t wo 3 (o. lmmoi), 10 

-WM, so ^^^XOoyoHaO), £ so°c mm^ffiWfr®. 2 /hut. 1mm.rn.ikWM. 

2 /JnH*, *&3g, jtazk, 66 J£ 3p-^«-5p-* ^-16(17) -*ft-20- 

s£»J 3 

m.tt>mM9s\mm&7nj&% 3p-H*-5p-^^-i6(i7)-^-2o-nsi 4 s-^^-6-j^ 
mm, mnmM^7tmm^E 500 *^ti¥, ip 23 ^ wo 3 (o. lmmoi), 1 

*3fci3tt®, 50 *3m*Czk(30XH,0), *E 80°C 2 /Ml*. 

mmmm 2 /mi*, %4t, in*, 60 3s 3p-^*-5p-^^-i6(i7)-^-2o- 
ffimmmm 1. 

^ififcl 4 

ioo 5ssBi^it7G»»^Ez»K^pz,ffiffl : f , &m%&*pB.m i />Ht, 20 m 

% (NH,) 2Mo0 4 (0. lmmoi), 5 50 JS^JRftjJC (30%H 2 0) , £ 80°C &jj#4> 

Wfr&m 2 /Mi*. ^9KI»Z.K#A^ff«f|El^ : 4b > 500 mftttm*, 

iP 5%M*L^«fe @? 4> IMI^ 2 /httt, *fe^f, jjp 7 JC, 64 3£ 16-££?ftH 
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V. frm 84%. m.p. 168-70°C (300MHz, CDCI3) 8: 6. 72 (dd, J=l. 3Hz, 

lH,16-H),5.38(d,J=4Hz,lH,6-H), 2.26(s, 3H, CH3CO-, 21-H) , 0. 85 (s, 3H, 18-H) , 

0. 88(s,3H,19-H)ppm. ffi if (m/z,%): 314 GO, 299 OT-Cft) , 281 OT-dU-IW)) , 
253, 239, 229, 203, 159, 145, 115, 105, 91, 43. 7jCjf »*fcJ§Hlfc# 22 £ 4R- ¥*-8 
-&ftm, %tm 80%. B.p. 83-89°C/15mmHg, [a] M D + 13.6° (c 0.9 CHC1 3 ) , £E 
# * » ( v ) : 2950, 1730, 1340 , 1210, 1190 , 1040cm" 1 . & it # Jg jg 
(300MHz, CDC1 3 ) 8 : 0.96(d,3H, J=6. 6Hz), 1.88-2. 06 (m, 2H), 1.43- 

1. 56 (m, 1H) , 3. 83-3. 90 (m, 1H) , 4. 23-4. 29 (m, 1H) . JR if (m/z, %) : 115 (MM) , 
114(10, 109, 56, 42 0 

100 ^mm^7tmm^EZMmz,mm^ , &&&& 
mm, ffinmmm%&7hm&mM&imA 500 182 cmu 

3 [P(Mo,Ao)] • 6H 2 0 (&&m., mmn®, O.lmrool), 50 fc^JRfc* (30WW) , ft 

80-c 2 <|nw. jB«Kfitt^iu«iE 2 /jMrt, mm, in*, 

72 3K 16-3&?J*HV. "ft* 95%. TftJSM^Jtl&ft 24 |£ 4 R-^S-S-^[*| 

100 J£»»J&«70#«|ftZ,K»Z,KW+. ftffi;fc£+i£JSt l />Bt, 
#30, J5f»fi**JSlK^ft»#R£JpA50O*?h f 3. 48 3£ZimOTHJl , 50^ 
5RftzK(30»W)), ft 80°C 2 />Bt. ftttKfittifcftliltt 2 <Ntf f «E 

m, ia*, 71 is le-^&mmm-* 93%. *ji&#;/gii3H9 24 35 

4R-(pa£-8-ZfcrtiB, »&^88%. ^itfc^|Wj^^!l 4. 

£«|J7 

ft4kl#^^lt7n^^ 16HKfi?jmMCffi 4R-«-8-z£|*!@i§: 

10 &*m£i£7G##ftz»«*nz,»iF«t« , &m±i&*fcm 1 /Jmi*, 

**J. iUA 50 18 (NH„) 3 [P(Mo 12 0 40 )] -6H 2 0 TO 
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&&, 0. lmmol), 5 ^MM.7K (30%H 2 0) , 2 /Mtt„ jjP$^#p*£gi.S/3Z 2 

mm, to, 72 »95% 0 *jM4fcjg*fc 

#24^4R-?S-6-J[8irtIg, i&^88%. ^m^^MM 4 0 

^js^y 8 

100 ^W^it^M^EZLMfq^mff^, ^flE^^H 1 /jMtf, 
*?RJ, in A 500 mftMTm, 23mg W0 3 , 2^1, 50 *7tfR$Ufc (30%H 2 0) , & 
^4 I lHlM#SiS2/hBto taMttttgfc&lslfflC 2 *fc*g, Jp 7 X, £t«3frfc 
70 £ 16-*£S#&1§». "ft* 92% 0 zKM»ttijBft5l» 23 j£ 4R- Epg-8-Tf*) 
tt, 4fe*84%. WlBj^it^J 4c 

9 

ftttPmaflJftJ&SSTCja* 30-?^-5a-^H^(17)-4f-2O-IpP 4R-^S-5-jrft 
*PA 500 *7hT», 200 Na 3 [P(W 12 0«) ], 50 «^#LtK (30%H 2 0) , £ 

arc 2 *w. Mftib««i«|pi«2<hRt. to, tttt&ft 

70^;3p-|S»-5a-^S-16(17)-M-20-SM o i&2|£ 92%. m. p. 207-9°C, [a] 20 D + 51° 
(c 0. 9 CHC1 3 ) , m, m Wi # M m (300MHz, CDCI3) 5 : 6. 59 (dd, J=l. 3Hz, 1H, 16-H) , 
3. 45 (m, 1H, 3-H) , 2. 26 (s, 3H, CH3CO-, 21-H) , 0. 83 (s, 3H, 18-H) , 0. 89 (s, 3H, 19-H) ppm. 
Mif(m/z,%): 316 OO, 301(M*-CH 3 ), 283 0T-CH.- H 2 0), 159, 145, 115,105, 91,43. 

yKmrnvcmmm 21 % 4R- ^m-d-^m, &m 80%. ifc$giwi^»j 4. 

10 

m.ik&ffimBmtf.7nf&%l 3p-^-5a-^&-16(17)-^-20-Ii;fR 4R-^^-5-jrg, 

10 3tMBm&7tmM&z.m%iZinm*p , 1 <n#, ms.^ 

mft), ia\ 50 m^r—^mWWcm, 48mg Na 2 Mo04-2H 2 0 (0.2mmol), 0. 1 aS^R, 5 
*5 : |-^ft7jc(30%H 2 0), & 80°C fa^M^jSZ 2 /|M# 0 iPMftlb^^d]^ 2 <h 
Ht. iPzfC, fcti*&?# 6.8 3p-^S-5a-^^-16(17)-j#-20-lM. 
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90%. fommmmmmm 9. ^mwtitmw^n 23 ^ w-wm-s-j&ftm, 
84%o ^mmmm^mm 4. 

mt&m 11 

3p-H*-5a-^l-16(17)-^-20-^ 4R-t«-5- J r£ 

100 $L®mm&7tmMiEz,M%iZsWm*, 1 jpa i86m g 

H 7 [(PMo 2 0 7 ) 6 ] • xH 2 0 (0. lmmol), 50 m^M^K (30%H 2 0) , £ 80°C «4>»&J& 2 
'Mtt o Mffi^Z^ffft^M^tl , £ 500 5%^£vft#pzj?*lsl^ 2 /Jn 
ftf, , jjp 7 K, 3p-^»-5a-^^-16(17)-^-20-ii 65 j£. 

86%. 9. 7kmmikmmi&n 22 ^ 4 R-^^-8-£j(;rtii, 

81%. «ifcig[wi^»j 4. 

12 

m.VmM&m^7hf&%} 3p, 12p--^-5a-^^-16(17)-^-20-agSl 4S-^S 
100 ^M^TG^ttZ.MfPZ.Mif^,^^^^^ 1 ^B^j-, ^JE^ 

inA 500 «?hT0, 30 v 2 o B (o.2ramoi), i m^w.mm, 50 m?mm,7k 

(30%H 2 0), 4 80»C»I#^2/hBir o jQ&tttt&gt&IHSiE 2 Jp 
zfc, fcttt&fll 70 £ 3p, 12p--^»-5a-^^-16(17)-jSf|-20-ffi. 91%. 
m.p.203-205°C, [a] D 2S = +2. 0(c=l. 00), (v) : 1645, 1580 cm-*, MM 

^^Tf (300MHz, CDC1 3 ) 8: 6.90 (m, 1H, 16-H), 2. 37 (s, 3H, CH3CO-, 21-H) , 0.87 

(s,3H, 18-H), 0.82(s,3H, 19-H) . zkJSttftJg&gift 23 J£ 4R- ¥*-8-,ft[*| 
», Hfc* 84%. ttttMH&jMiftl 4. 

13 

fcttfctf&fsN&f^njfc* 3p, 12p--^^-5a-^^-16(17)-^-20-iM^ 4S-^^ 

100 ^»«f^7G*«i^z,»^z,®sf+,^ffi^^4 , sjS2 1 'm, 
mm, in a 500 m-ftrm, 30 «3£ m 0 o 3 , 1 m^mmm, 50 s^st* 

(30%H 2 0), «8(TC«|*4»a#fifit3/jMrt. taS4MM¥S!&|B|% 2 /jMfr, Jp 
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7k, mum 70 Xlfi, 12p--^-5a-^l-16(17)-i#-20-I@ o ©911 7 KM 

!) 14 

mmM&fflm&%)&%] 3p, 12p-Zl^S-5a-^^-16(17)-M-20-» 4S-Ep^ 

mm, ^ a 500 mftrm, 30 wo 3 (o.2mnioi), 1 m\-wmwt, 50 fc^^* 

(30%H 2 0), £ 80°C 2 inMft^#^0m 2 /jNBt, 

7jC, 5i«#71^3p, 12p--^-5a-^^-16(17)-^-20-li o W 92%. 7 XM 

15 

*flS*»*M-%flUn^* 3p, 12p--^-5a-^^-16(17)-M-20-TO 4R-^^ 
-8-J!Si^Igs 

JWRI. JPA 50 *^-^3EW, 24 3|t& Na 2 Mo0 4 .2H 2 0 (O.lmmol), 1 STMftK, 5 
*^fl7X (30%H 2 0) , ft 80°C 2 <Ntf . 2 <Mtf , 

«E*H, iP7X, 7.2 j£ 3p, 12^-J^5aHP«ffi-16(17)-«h-20-li. 

94% 0 fommmmmmm 12. 7KM^ttBMt# 243^-^-5-^1*1^, ^ 

88%. &Tf&£ftgMftj 4o 

16 

*ft***WJW7GJ*A 3P, 12p--^»-5a-^^-16(17)-^-20-HSl 4R-E?« 

10 y&mttmi&7tmmiEz*nmz>mm+ , 1 

mm, iOA 50 *fl--tp3EW, 24 *j£ Na 2 MoO« • 2H 2 0 (0. lmmol), 1 ?ZTM, 5 * 

*P7K, fcttt&» 7.2 j£ 3p, 12^-«at-5ar-gk«-16(17)-»-20-H. 
94%. «[«Mnj»tMl2. 7kfi*MfcJg«3l#24^3R-«-6-lSirt» f i|fe* 

88% 0 temmmmmmm 4. 
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m o-8o°ct, ^mmw^%mn^^mmitmm^m^7u^E±mimm 
mm^r^mmymm 30 ^-24 &&wm&7t, mm,7k, temmim 

mm&}&&\kifc&l%l 1:1.0-4.0 :0. 001-1 :0-l, ?*4lB&&frH (~iC¥^tt 
«»*JI»^)in«lHl* 0.5-2 />Ht^# 16-*M^MS0i»I^M 3R (gg S) 

-EP36-4-igg-j!£^&, 




#r*6 i6-*a^ffi^^^»^^^$nTff^ : 




±&— fttt£»t»^«t» Ri^ R' = Hm OH; C-5(6)SR C-9(ll) = C-CS£ C=C; C- 
25* IE C-255-; £ C-5(6) = C-C W, C-5 = 5a-H & 50-H, 

m. -^3zpi> n, N--¥»¥mjK> nm^ tm. z,h> z.ttz.i«z>»£A» 

Mwt4*u s*c#.n> mma. mm 
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^^i^7c> mm,*. &mmibftmwttoBfc&tfL&$i 1:1.5-2.5 : o. 005-0.02: 
0. 

s) -mm-h-&tem. 
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